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Note: The exercise is based on exercise PD26 in the text:

Gabrielsson, J. & Weiner, D.L. (5" ed., 2016). Pharmacokinetic and
Pharmacodynamic Data Analysis: Concepts and Applications. Swedish
Pharmaceutical Press, Stockholm.

PD26: Problem specification

* New potent antibacterial compound was being developed

¢ A 10,000 unit dose of a resistant bacterial strain was injected
into blood stream of four groups of Wistar rats

* Adose of 1, 2, 4 or 8 ug of antibiotic was given to each of the
groups

¢ Blood was drawn at selected time points for bacterial count

(Gabrilsson & Wainer, Pharmacosinatic and Pharmacodyramic Data Avaysis - Conapts and Applicatons, 57 Eon. Swedsh Pramacology Press (2015)
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PD26: Exploratory Data Analysis

Plot of response versus time

PD26: Turnover model with stimulation of loss
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PD26: Model Equations + Textual Model (simple)

D = Dose - e~ Ket 1st order elimination of IV bolus dose
dN Turnover Model with linear
2 =Ko N—Ke-D-N Stimulation of Loss

test()
covariate (dose grp)

fixef(Kowt = cf, 1, ))
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PD26: Initial Estimates

* K,y — obtained from upswing arm of the curve:

InMit1y
M
¢ Ky — obtained from downswing arm of the curve
, N kDN

dt
o Analytical solution:
N=N,- e~KieAUCo!
_ m(%‘i)

T auct

k

¢ K, —initially set to 1

(Gabrilsson & Weiner, Prarmacosinatic and Pharmacodynarmic Data Avaysis - Concapts and Applcatons, 5" Ediion, Swedsh Prarmacology Press (2015)
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PD26: Multiple Dose Simulation

D," = Dose - e KeT 4 Dose - (eKeT)2 4 ... Accumulation Series

General equation to calculate
concentration after multiple doses

Demo 1
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PD26: Exploratory Data Analysis (extended)

Plot of response versus time
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(Gabriisson & Weiner, Pharmacokinetic and Pharmacodynarmic Data Avalysis - Concapls and Applcations, 5" Ediion, Swedsh Phamacalogy Pross (2015)

PD26: Model Equations + Textual Model (baseline)

D = Dose - e~ Ke't 1st order elimination of IV bolus dose

AN Turnover Model with linear
E =K;-N- (1 - ) — K. -D-N Stimulation of Loss and Baseline
max Growth
Test ()

covariate(dose_grp)
D = dose grprexp(-Kert)

# taking amount of dose from input
# 1st order elimination of amount of dose

# Turnover model

Sequence (N = 10000} # initialization of bacterial growth

erzor (NEps = 1) 4 initial estimate of residual error

observe (NObs = N + N # NEps) 4 multiplicative residual error model

fixef(Ke = c(, 1, )) 4 initial estimate of elimination rate constant
fixef(Kg = <(, 0.2, ) 4 ditto for growth rate constant

Eixef(Kk = c(, 1, )) F ditto for kill rate constant

£ixef (Nmax = o(, 33000, |) 4 ditto for max baseline
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PD26: Summary
¢ Build Turnover Model
o Simulated PK profile
o Turned PK model into PKPD model with frozen PK parameters
- Fitted the model and examined results
Demo 2
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PD26: Results for simple model PD26: Results for baseline model
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Questions?

PML School: Materials

Forum: >30 Topics ‘ ‘ Youtube: 18 videos

P Scha =

33333333 333833 3

rtara I-schooll
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miuser/Certaral P/playlists

orved 16

Coming up...

Transduction Modeling: Assessment of Number of Transit Compartments.

Coming up...

¢ User Presentations
> You are asked to present your own PML Code/Phoenix Model

Analyze a transduction rate limited response time course
August 10, 2017 | 10am EST
Presenter: Bernd Wendt

Please send me your suggested models or ideas to
- bernd.wendt@certara.com

We can discuss and eventually further refine models for live
presentation at the PML School

August summer break ) .
* New Topic: NONMEM to PML Comparisons
September summer break Popular Models using NONMEM software
. . 1:1 translation into Phoenix Modeling Language
October 2 Webinars . Setup and run NONMEM models in Phoenix
November 2 Webinars > iz:z:;d;:;:;:me model in Phoenix NLME
December 2 webinars
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